The orthorhombic-tetragonal structural phase transition of Lap -Sr Cu04 is quantitatively analyzed as a function of composition x within an anharmonic electron-phonon interaction model. The correct temperature dependence of the soft mode and the elastic constant c66 is obtained. The double-well potential in the electron-phonon interaction is derived self-consistently and found to vary strongly with x. In the vicinity of the superconducting transition temperature T, electron-two-phonon interactions dominate the harmonic ones which may explain the high T, 's observed.
H =g4+[q;n; (q;+n; )+q; n;tn;t],
where the p; and q; are the phonon momentum and disThe origin of the pairing mechanism in high-temperature superconductors [1] is still an open problem. Including the perovskites Bai,K,Bi03 [2] and BaPbi -"Bi,03 [3] in the class of "high-temperature" superconductors that show BCS-like properties would suggest that a phonon-mediated mechanism may also be responsible for the layered superconducting compounds with much higher T, 's. In this work we derive an electron-phonon interaction model that quantitatively describes the phononmediated structural phase transition observed in Laq -"-Sr Cu04. This transition is analyzed on the basis of a local p potential in the electron-phonon interaction (not nonlinear phonon-phonon interaction) [4] which induces the substantial structural instability observed in all high-T, compounds [5] . It will be shown that this electron- Fig. 2 (where the new results on c66 are inserted) enabled the self-consistent determination of the relevant electron-phonon couplings g2, g4 as a function of T, and x. Note that both quantities are nonlinearly dependent on x and T, (Fig. 3 ). Also shown in Fig. 2 is the predicted temperature dependence of c66, derived 
